Characteristics of rat jejunal transport of tryptophan.
The parameters of rat jejunal transport of tryptophan have been examined. The interactions between tryptophan and lysine or methionine have been reexamined, and some aspects of the trans effects of cellularly accumulates amino acids have been studied. It has been demonstrated that: (1) The influx of tryptophan across the jejunal brush border (Jmc-Trp) can be accounted for by the carrier of alpha-aminomonocarboxylic acids alone. (2) Tryptophan competes with lysine for the carrier of basic amino acids across the brush border membrane without itself being transported by this carrier. (3) Lysine has neither cis nor trans effects on Jmc-Trp, whereas intracellular tryptophan is highly inhibitory to Jmd-Lys. (4) The intracellular concentration of lysine and of tryptophan, [Lys]c and [Trp]c, are unaffected by tryptophan and lysine, respectively, although the transmural fluxes, from the mucosal side to the serosal side, Jms, of lysine, Jms-Lys, and of tryptophan, Jms-Trp, are inhibited by tryptophan and lysine, respectively. The latter effects thus represent inhibitory interactions at the basolateral membrane. (5) Methionine is a potent cis and transinhibitor of Jmc-Trp, but stimulated Jms-Trp and reduces [Trp]c. (6) Methionine causes trans acceleration of the influx of lysine across the brush border membrane, Jmc-Lys, but has no effect on the influx of galactose, Jmc-Gal. (7) Leucine causes trans inhibition of Jmc-Leu. (8) Tryptophan does not cause cis inhibition of Jmc-Gal, but is a strongtransinhibitor of Jmc-Gal. (9) Cellularly accumulated tryptophan appears to accelerate the eventual decline in transepithelial potential difference and short-circuit current. These results are consistent with the conclusions that: (1) Tryptophan is transported across the brush border membrane by the carrier of neutral amino acids alone, but leaves the cell across the basolateral membrane by a mechanism used by lysine also. (2) Leucine, methionine and probably tryptophan have a transeffect on the transport of neutral amino acids across the brush border membrane which may represent a phenomenon which can appropriately be termed decelerating exchange diffusion. (3) Cellularly accumulated tryptophan has a strong and indiscriminate depressive effect on all transport functions of rat jejunal epithelium.